Consistent with theories from evolutionary psychology, facial symmetry correlates with attractiveness. Further, the preference for symmetrical faces appears to be affected by fertility in women. One limitation of previous research is that faces are often symmetrically lit front-views and so symmetry can be assessed using 2D pictorial information. Another limitation is that two-alternative-forced-choice (2afc) tasks are often used to assess symmetry preference and these cannot distinguish between differences in preference for symmetry and differences in ability of asymmetry detection. The current study used three tasks to assess the effects of facial symmetry: attractiveness ratings, 2afc preference and asymmetry detection. To break the link between 2D pictorial symmetry and facial symmetry, 3D computer generated heads were used with asymmetrical lighting and yaw rotation. Facial symmetry correlated with attractiveness even under more naturalistic viewing conditions. Path analysis indicates that the link between fertility and 2afc symmetry preference is mediated by asymmetry detection not increased preference for symmetry. The existing literature on symmetry preference and attractiveness is reinterpreted in terms of differences in asymmetry detection.
Introduction
Symmetry has for a long time been associated with attractiveness. According to Aristotle, ''The chief forms of beauty are order, symmetry and definiteness" (Metaphysica 13). Darwin (1882) took the link between symmetry and beauty further and suggested that symmetry is a product of sexual selection. These speculations have continued and now there is a growing body of evidence that suggests that fluctuating asymmetry, which is measured as random bilateral deviations, (Van Valen, 1962 ) is related to attractiveness. The level of fluctuating asymmetries is thought to be an honest indicator of genetic quality. Amongst non-human animals, lower fluctuating asymmetry is associated with more successful mating (e.g. Manning & Chamberlain, 1993; Møller, 1992) . In humans, lower levels of bodily fluctuating asymmetry are associated with a higher number of sexual partners (Thornhill & Gangestad, 1994) . It would be likely, therefore, that fluctuating asymmetry in the human face would also be important in attractiveness and mating. This idea is underpinned by two premises. First, that facial symmetry can be detected in the natural viewing of faces. Second, that facial symmetry plays an important role in the mating process such that the size of the preference for symmetry changes between individuals and within individuals at different times. These two premises are evaluated here by looking at the detection and responses to symmetrical and asymmetrical faces.
Naturally occurring asymmetries
A number of studies have sought to assess the relationship between naturally occurring facial asymmetry and attractiveness. It has been demonstrated that where there is a high degree of asymmetry, for example as a result of chromosomal abnormality, this is associated with a decrease in attractiveness (see Thornhill & Møller, 1997) . Studies that explore asymmetry at more typical (and non-pathological) levels have been mixed in their findings for the association between asymmetry and attractiveness. Some studies, usually assessing symmetry with 12 or 14 facial landmarks, have shown a positive relationship between attractiveness and symmetry (e.g., Hume & Montgomerie, 2001; Jones et al., 2001; Scheib, Gangestad, & Thornhill, 1999) . More recent studies, that have used an assessment of asymmetry that employed more landmarks, have found a more limited correlations between asymmetry and attractiveness. One such study by Kaipainen et al. (2015) assessed the symmetry of 59 faces using 3D scans and found that attractiveness was not influenced by degree of symme- 
